Dissection of the D-region of the human major histocompatibility complex by means of induced mutations in a lymphoblastoid cell line.
This paper describes part of a mutagenic dissection of the human D-region. Twenty-six human lymphoblastoid cell mutants that had lost expressions of HLA-DR were created with a two-step procedure: (i) A mutant from which one entire haplotype had been physically deleted by gamma-rays was isolated by means of immunoselection against cells expressing a specific HLA-B antigen. (ii) This heterozygous deletion mutant was irradiated with gamma-rays or treated with ICR 191, a frameshift mutagen, and mutants that no longer expressed the remaining DR1 antigen were selected with a monoclonal antibody directed against a monomorphic DR determinant. Monoclonal antibody GENOX 3.53 was used to show that four of the gamma-ray induced DR-null mutants did not express the cis-linked MB1/MT1 locus. Since MB1/MT1 was still expressed in the other 16 gamm-ray induced and 6 ICR 191-induced DR-null mutants, the separate loss of expression of MB1/MT1 and DR1 is strong evidence that the DR1 and MB1/MT1 alloantigens are under separate genetic control in the cells we used. Since DR-null mutants bound SB2-specific monoclonal antibody ILR1, whether or not they expressed MB1/MT1, the results mean that gamma-rays resolved the genetic determinants for DR1, MB1/MT1, and SB2. Additional complexity of determinants encoded by D-region genes is indicated by the following results. The amount of MB1/MT1 antigen that was detected with ELISA tests for binding of GENOX 3.53 antibody to cells varied inversely with the number of expressed copies of DR or of a locus near DR. This could result from an increased amount of MB1/MT1 antigen or from increased binding accessibility of GENOZ 3.53-reactive antigen in DR-null mutants. Monoclonal antibodies CC 11.23 and CC 6.4 displayed patterns of binding to parental and diverse mutant cells that differed from that of GENOX 3.53, suggesting the existence of at least one additional D-region antigen that is neither SB, DR, nor MB/MT.